nium lead halide CH 3 NH 3 PbI 3 perovskite using piezoelectric force microscopy (PFM) and 11 macroscopic polarization methods. The electric polarization is clearly observed by 12 amplitude and phase hysteresis loops. However, the polarization loop decreases as the 13 frequency is lowered, persisting for a short time only, in the one second regime, indicating 14 that CH 3 NH 3 PbI 3 does not exhibit permanent polarization at room temperature. This 
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Letter 136 5 for the small crystal samples and 45% ± 5 for the large crystal 137 samples, Figure 1b and We performed a series of piezo-phase loops in a range of 160 0.1−10 s acquisition times (corresponding to 140−1.4 V/s scan f3 161 rates) and analyzed the evolution of the coercivity (see Figure   f3 162 3a,b). It is clearly observed that the coercivity decays with time 163 and beyond 1s decreases by a factor of 2. By contrast, the 164 coercivity evolution of a typical ferroelectric perovskite oxide 165 such as BiFeO 3 film, increases from 0.3 to 10 s, being retained 166 for several hours and even months. The We would like to note again that when measuring the 244 coercivity under illumination with different scanning rates, no 245 differences were observed from the measurements performed in 246 dark (see Figure 5b) . Therefore, although the piezoelectric 247 coefficient is 4 times larger, the kinetics under illumination 248 follows the same trend as in dark, i.e., small retention (< 2s).
249
PFM measurements were also performed on a photosensitive 250 organic material, namely, region regular poly(3-hexyl thio-251 phene) blended with fullerene soluble derivative (PCBM), 252 where no piezoelectric/ferroelectric behavior is expected. 253 Reassuringly, we did not observe PFM domains, nor the 254 typical phase and amplitude loops (see Supporting Information, 255 Figure S4e,g) . Consequently, by comparing the PFM behaviors 256 obtained for these two photovoltaic materials, we suggest that 257 the PFM response exhibited by MAPbI 3 films is unlikely due to 258 charge accumulation effects arising from photogenerated 259 charges. 
The Journal of Physical Chemistry Letters
Letter 325 M solution of PbI 2 in dimethylformamide was spin-coated onto 326 the mesoporous layer at 500 rpm for 5 s and 6000 rpm for 20 s, 327 followed by heating at 40°C for 3 min and 100°C for 10 min 328 on a hot plate. The PbI 2 film was then dipped for 1 min in a 329 solution of CH 3 NH 3 I in isopropanol (0.044 M for large crystal 330 size and 0.063 M for small crystal size), spun at 500 rpm for 5 s, 331 1500 rpm for 10 s, and 3000 rpm for 20 s, and heated at 40°C 332 for 3 min and at 100°C for 10 min on a hot plate.
333
BiFeO 3 was grown by atomic layer deposition at 250°C and 334 post annealed at 650°C (unpublished results). Regioregular 335 poly(3-hexylthiophene) and PCBM were purchased from 336 Sigma-Aldrich and used as received. Films were prepared by 337 knife coating a 30 mg/mL solution in chlorobenzene on top of 338 a 40 nm thick PEDOT:PSS-coated ITO glass substrate.
339
Piezoelectric Force Microscopy (PFM) Measurement. PFM 340 measurements were performed with an Agilent 5500LS 341 instrument using a rmn-25pt300 tip with a spring constant of 342 18 N/m. Measurement conditions were kept in a ambient 343 humidity below 5%. PFM measurements were performed in 344 dark and under illumination (4.5 mW). The AC frequency was 345 set to ≈122 kHz, and its amplitude to 0.5 V. The cantilever 346 deformation has been calibrated using a force−distance curve. 347 The effective piezoelectric coefficient of the MAPI film, d zz , was 348 derived from the linear dependence between an averaged tip 349 oscillation amplitude A according to A = d zz V AC .
350
PFM under Illumination. To perform these measurements, we 351 have designed a PFM sample holder made of copper where we 352 can shine light from the bottom using a LED integrated within 353 the holder (see Figure S5 ). Sample temperature under 354 illumination was measured using a PT1000 sensor at three 355 different sample locations being the typical values all around 22 356°C.
357
PFM at 40−60°C. The heating was performed using a 358 constant current source connected to a ceramic heater. To 359 measure the temperature, we used a PT1000 sensor located at 1 360 mm apart from the sample's backside. After acquiring the 361 images, the topside temperature of the sample was measured 362 using another PT1000 sensor to ensure a correct assignment of 363 the surface's temperature, and a 13°difference was found. 364 Temperatures described in the manuscript are already the 365 surface temperature. Macroscopic polarization loops were 366 investigated by means of the classical Sawyer−Tower circuit 367 (inset Figure 4) in which a voltage source polarizes the series 368 connection of the investigated sample and a reference capacitor 369 C 0 . The charge induced in the sample was monitored by means 370 of the potential drop at the capacitor as P = C 0 V 0 . For high 371 enough reference capacitor values, the bias voltage mainly 372 drops at the sample.
373
Structural Characterization. The morphology and structural 374 properties of the films were analyzed using a JEOL 7001F 375 scanning electron microscope with a film emission gun 376 (SEMFEG). Phase purity and film crystallinity were studied 377 by using a GADDS X-ray diffractometer equipped with a 2D X-378 ray detector with Cu−K α λ = 1.5418 Å (see Supporting 379 Information Figure S1 ). 
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